Supplemental use of optical diffusion breast imaging for differentiation between benign and malignant breast lesions.
The objective of our study was to prospectively evaluate the diagnostic accuracy of optical diffusion breast imaging in patients who underwent conventional ultrasound followed by surgery or biopsy. We performed optical diffusion breast imaging after conventional ultrasound of 193 patients (mean age, 47 years) with 217 lesions. All patients underwent ultrasound-guided core needle biopsy or surgery. One of six radiologists reviewed conventional ultrasound features, assessed a BI-RADS category, and reviewed optical diffusion imaging results for each lesion. Surgery and biopsy results were used as reference standards. We compared the diagnostic accuracy including the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of conventional ultrasound alone and of conventional ultrasound followed by optical diffusion imaging. In addition, we prospectively investigated if total hemoglobin level or oxygen saturation level is the most reliable indicator in optical diffusion imaging. Of the 217 breast lesions, 108 were malignant and 109 were benign. For differentiation of malignant from benign lesions, conventional ultrasound was associated with a sensitivity of 100%, specificity of 27.5%, PPV of 57.8%, NPV of 100%, and accuracy of 63.6%. The supplemental use of optical diffusion imaging after conventional ultrasound was associated with a sensitivity of 98.1%, specificity of 41.3%, PPV of 62.4%, NPV of 95.7%, and accuracy of 69.7%. The area under the receiver operating characteristic curve was 0.738 for total hemoglobin level and 0.502 for oxygen saturation level. The cutoff value was 0.195 mmol/L for total hemoglobin, with 68.4% sensitivity and 69.7% specificity. Optical diffusion imaging might be a good supplemental tool to increase the diagnostic accuracy of conventional ultrasound in differentiating malignant from benign breast lesions.